Abstract. The kinetic equation is turned out in the form that contains collision integral obviously dependent on the value of external electric and magnetic fields. The correspondent calculation of kinetic coefficients shows that for the case considered here they depend evidently on the ratio of average deBroighle wavelength and free-path length. Just here, the real possibility appears to reasonably separate physical kinetics by the classic and non-classic (quantum) ones.
Introduction
Along the way of construction of kinetic equation from some "first principles", the rightful place belongs to the influence of external macroscopic fields and microscopic scattering fields on movement of band charged carriers. The scattering fields give the main, principal contribution to existence and form of collision integral. Evident influence of macroscopic fields on the scattering system is not usually taken into attention, because one supposes that for the scheme of second order perturbation theory the external field can be omitted (see [1] [2] [3] ). Special consideration shows that the latter approach is not universal, and in some situations the direct influence of macroscopic fields on the form of collision integral and of corresponding non-equilibrium distribution function can sufficiently change the value of kinetic coefficients.
One-particle density matrix of nonequiltbrium many-particle system
Design by the symbols А, В etc. some set of quantum numbers (for instant, components of the wave vector) that characterizes a state of each separate band particle; farther, for simplicity, we shall say about electrons. One does not use the direct designations for spin variables and spin quantum numbers, because processes of spin overturn are not considered here. The act of averaging we designate by angle brackets; formally that procedure is performed using the non-equilibrium statistical operator of total system of electrons and external system, representing all scattering fields that interact with the electron system (see [4] [5] [6] [7] ). Define the one-particle density matrix ρ AB (t) by using the following mode: 
The dynamic value is the wave function of separate band particle, which belongs to the state A.
Deduce an equation, solution of which is the oneparticle density matrix AB f for the considered nonequilibrium system of particles. As a start point, we use the standard motion equation for operator ( ) 
where m is the effective mass and k p r h r = is proper value of the momentum operator.
The quantum limit of strong magnetic field in this paper is not considered. Therefore, in the Hamiltonian (5) . (7) Assume the following orientation of fields:
For this case (see Eq. (6)), the separate terms of
In representation of secondary quantization, the Hamiltonian of electrons that do not interact with microscopic scattering fields is (see Eqs (7) and (9) 
The Hamiltonian of Coulomb e-e-interaction has the following form (see [8] ):
is the dielectric constant of the considered crystal. Excluding the term that represents a simple shift of the origin point for energy, one obtains (see [9] ): The plane waves are the natural basis for spatially uniform system of electrons:
( ) 
Independence (or very weak dependence) of electron density on spatial coordinates is provided by the following condition: 
Accept also the following condition (See [6] ):
Introducing (21), (24) and (25) to (19), one obtains the equation
Averaging the letter expression, we find:
where ( 
Farther in Eq. (31), we consider the average distribution function to be smooth in comparison with fluctuating values. Using the Laplas transformation [10] ( ) ( ) ( ) 
Correlation of scattering potential for charged impurities
Designate the non-screened electrical potential created by a charge disposed in the point 0 = r r by the symbol , N -total number of impurities in crystal.
Calculating correlations over positions of impurities, we have (See [9] and [11] 
The standard approach (See [1] [2] [3] ) is related with neglecting the field terms in collision integral; in particular one uses the form (7), where
and equation for the fluctuation of density matrix (33) accepts the simplified form
If field terms in the Hamiltonian e H are maintained (this is non-standard or "field" approach), using the form (39) gives such equation:
The standard approach can be considered as a limited case of the non-standard approach. For this approach, we apply the following approximation:
The distinction between Hamiltonians e H and ) 0 ( H (See (7)) is the principal one, and as result the essential difference can appear between coefficients calculated by these two ways. Farther, it is convenient to use the numerical factor χ : 
Below, when calculating kinetic coefficients, we will see at which condition both variants give practically the same and at which the opposite condition when a substantial difference appears.
As the initial form of density matrix 
Completing the calculation of corresponding correlators, represent collision integral in the form
where 
In practical calculations, we shall use in future the following approximation for dielectric function (here 1/ 0 q is screening length, ϑ is step-function):
Calculation of the energies A ε
Accept the components of wave vectors k r as quantum numbers:
The set of matrix elements of Hamiltonian e H is (See (7))
Here,
Note that the Hamiltonian e H containing fielddependent terms is not arbitrary invariant in space. The problem disappears when using the standard approach.
Usually, this approach is applied without sufficient basis (see, for instants, [1] and [2] ). The most convenient for calculations are the following wave functions
Here and farther,
. The linear dimension L of the system exceeds utmost an every characteristic length. These functions are proper functions for the operator of momentum kr h (and for the operator of kinetic energy): 
Now consider the non-standard (field) variant. In consequence of (46), the matrix elements of Hamiltonian e H can be presented by the form
When one uses the field variant, the Hamiltonian e H evidently depends on spatial coordinates. But at the same time, all points of r r -space are equivalent. Note that wave functions are invariant to the shift of argument w on the length proportional to the deBroigle wavelength. For a minimal shift 
Using (61) and shifting the area of itntegration to
, calculate the matrixcomponents of radius-vector:
; ; * ; ; *
. As it follows from (64): Further, we assume the following relation to be valid:
and accept
As a result of the limit ∞ → L , one obtains the formula (39), where 
The transformation (63) is not possible only one. We accept the shown form because just that gives expected physical result (See below (124) and (125) 
As a result, We don't consider here quantazed magnetic field (that is b << 1); therefore values of the order b 2 will be every case omitted. Under the designations
the expression (73a) can be written as 
The reverse transformation (if using the inequality
Then (for approximations shown before) one obtains from (75) 
Introducing the mechanical momentum k p r h r = , one can see that at (73a) two latter terms are quantum amendment to classical part. Therefore, the retained field terms in collision integral give the reason to name the considered kinetic equation as the quantum kinetic one.
Balance of forces
For stationary spatially uniform system kinetic equation (29) has the form
Construct the first moment of the equation (80), applying there to both sides the operator 
The model of non-equilibrium distribution function
As one can see, the friction forces (85) and (86) are linear integral functionals of the non-equilibrium distribution function ( )
As the sufficiently simple model of ( ) k f r , we accept here Fermi-function with a shifted argument:
Introduce three-dimensional vectors K r , ) (u K r and several dimensionless values:
(90)
Тhen, the "friction" force (85) takes the form
Introduce the dimensionless electric field and current density:
It follows from (90), (92) and (46) that
Then the balance equation accepts the form 
If external magnetic field is absent, the equation (95) 
Designate a mobility tensor by the symbol ) ( χ μ and write here: 
Тhen the equality
can be written as
, the concept "mobility", how one will see below, loses its usual meaning, and description of macroscopic movement of band carriers requires other ways.
If electrical field and current density are weak, that is 
It follows from here:
One can see from the formula (123) that for field variant ( ) 1 = χ the concept "mobility" has a meaning only under the condition:
In this case, 
Comparing the results of standard and field variants, we find:
It follows that formulae (119), (120) and the meanings of mobility and Hall-angle have a sense at the following condition only:
The free-path distance (see (101)) is ( )
If for the inequality (122) the value ) (I Q is sufficiently close to unity, one can say about small mobility or about definite "demobilization" of band electrons due to extremely high intensity of scattering. It follows from here that retention of field terms in collision integral is the reason of appearance of quantum amendment to kinetic coefficients, for instance:
As a result, we obtain the important conclusion: a quantum kinetic equation distinguishes from classical kinetic equation by retention of field terms in collision integral.
Therefore, we can use the expression "classical approach" instead of "standard variant" and "quantum approach" instead of "field variant" (See the forms (46)).
Below in Fig. 1 there are presented several plots, drawn using the formulae (115) and (119). One can see that, under the field approach to collision integral typical, the kinetic characteristics substantially differ by the values corresponding to standard variant even at 
Discussion
One can make the conclusion that regard for the field terms in collision integral results there in appearance of deBroighle wavelength λ and comparability of that with the free-path distance L. Taking into account the finite ratio of λ and L, we can say about quantum kinetic equation in total. If a consideration does not use directly the field terms in collision integral, the kinetic equation leaves to be the classic one.
